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EVT viscosity may be too high
The most important question raised by

the data is whether the current base used
to defme equiviscous temperature (EVT)
needs to be changed. ASTM's present defi-
nition of EVT is the temperature needed to
maintain asphalt at a viscosity of 125 cen-
tipoise. The results of this study suggest that
a viscosity of 75 centipoise may be a more
appropriate basis for EVT. Researchers
reached this conclusion when results
showed that felt specimens prepared at ap-
plications at or above the asphalt's current
EVT produced more uniform interply mop-
ping weights.

Measurements made during the study
helped researchers determine the relation-
ship between the asphalt's temperAture and
its viscosity. Type II asphalt showed a vis-
cosity of 266 to 22 centipoise over temper-
atures ranging from 350 F to 500 F. Type
III asphalt's viscosity measured from 620
to 37 centipoise over the same temperature
range.

If 75 centipoise was selected as the base
viscosity for EVT, the EVT for the Type II
asphalt used in this study would have been
417 F :t 25 degrees. For the Type III it
would have been 475 F :t 25 degrees. These
are the asphalt temperAtures that wQuld be
required at the point of application to
achieve a viscosity of 75 centipoise. These
EVTs are somewhat higher than those re-
quired under the current definition of EVT,

tices. During the research program, techni-
cians studied the relationship between the
temperature of the asphalt as it was being
heated and applied, the viscosity of the as-
phalt being applied, and the amount of
interply asphalt that is ultimately found be-
tween the plies.

A total of 20 test roof sections were pre-
pared under controlled conditions, using
either organic felts or fiber glass felts. As-
phalt types and application temperatures
were varied from section to section to study
the effects of these changes on the applied
weight of the interply asphalt, the interply
voids observed and the membrane's load-
strain measurements.

The variables studied included the appli-
cation temperAture, the type of asphalt and
the application technique. To construct the
test sections, asphalt application tempera-
tures were varied from 400 F to 500 Fj as-
phalt Types II and III were used, and the
asphalt was either hand-mopped or me-
chanically spread.

110 samples analyzed
After the test sections were built, techni-

cians took 110 test cut samples from the ftn-
ished membranes. The samples were ana-
lyzed on site to determine the weight of the
interply asphalt.

Results of the sample analysis and obser-
vations made during the applications were
used to draw some general conclusions
about asphalt application. The researchers'
findings also took into account a supple-
mental laboratory analysis of the test data
from randomly selected samples, which in-
cluded such measurements as load-strain
properties and interply voids.
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which uses 125 centipoise as a base. To
achieve the current base viscosity, lYpe II
asphalt must be applied at 383 F and lYpe
III must be applied at 420 F.

In addition to analyzing the asphalt's
temperature and viscosity at the point of
application, the researchers also examined
the asphalt in the kettle at the beginning
and the end of the study to determine the
effects of continued heating on the as-
phalt's viscosity. They found that the differ-
ence in vL"cosity between these two read-
ings was too small to be significant.

The researchers accompanied their rec-
ommendation to lower EVT's base viscosi-
ty with specific recommendations for
reaching and maintaining this EVT. They
said that asphalt products should be heat-
ed to a temperature high enough to deliver
the material to the point of application at
or above the recommended EVT. They
\\'amed contractors, however, that for safety
reasons the asphalt should not be heated to
a temperature above the material's actual
flash point.

The rcscarchers also expressed concern
about the asphalt cooling between the ket-
tle and the point of application. They sug-
gested that workers takc
precautions to

- - - - - - ~ ~
Standard huitt-uP materials used for the Trumbull/NRCA study

The 20 test roof sections prepared for

the TruntbuU/NRCA stUdy were con-

strUcted of standard roofing materials.
The Organic feltS were manufaCtUred
in accordance wim ASTM D226, Type
II, and the fiber glass feltS were man-
ufactured in accordance with ASTM
D2178. The physical properties of the

asphalt used were measured to assure

compliance with me appropriateAS'fM standards. The viscosity of the
asphalt was measured over a temper-
ature range of 275 F to 500 F.

The test coupons taken from each
roof section generallY measured 9 by
16 inches. These coupons were
weighed to calculate the asphalt inter-
ply quantities. Other coupons were
tested for interply voids, tensile

strength and elongation.A supplementary test run measur-
ing 5 by 13 feet was prepared with ag-
gregate surfacing to detert1)ine how
well a crew working under ideal con-
ditions could construct a built-UP
metnbrane. The resultS of this test maY
be found in the February Roofing
Spec article .'The Perfect square: Can
it be Built?" (page 37).
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limit this temperature drop, and monitor
the tempeDtures in the kettle and at the
point of application to make sure the prop-
er EVT is maintained.

Sample differences are evaluated
Other, more general, conclusions about

asphalt BUR application pDctices were also
suggested by the study's data. By compar-
ing test sample results, the researchers were
able to see the effects a change in materials
or application procedures would have on
the finished membrane. They could also
note differences between samples taken
from various locations on the same roof
section.

The rese'Mche~ noted that of all the com-
binations of felt and asphalt tested, the
membDnes prepared with glass felts and
Type II asphalt seemed to produce samples
with more uniform interply bitumen
weights, fewer voids and higher breaking
loads. The researche~ attributed the uni-
form bitumen application to the fact that
all the T)'}:>e II asphalt used during the study
was applied at temperatures above its EVT.
To maintain uniform results, the
researche~

1stplV
2ndplV
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suggest, an application temperature range
should be established for these products.

Computing the averages
Although some groups of test samples,

such as the Type II/gla.~s samples, exhibit-

ed a degree of regularity, test results over-

all varied widely between samples. Test re-

sults indicating interply mopping \\'eights
or voids were not consistent from test run

to test run, even when these roof secti()ns

were applied under identical conditions.

The researchers believe that this lack of un-

iformity supports the contention that test

cuts be evaluated on a job-average basis

only.
By averaging the test sample results and

calculating standard deviations, however,

the researchers were able to reach some

general conclusions about the applications

being tested. They found that the average

interply weight of all 72 glass felt specimens

was 26 pounds per square. The standard

deviation for these samples was 9.3. The

average interply weight of the glass felt

specimens prepared with Type 11 asphalt

was a bit less than the overall average. This

average was 21 pounds per square ~'ith a

standard deviation of 5.1. Type 1II/gla.~s felt

specimens averaged 29 pounds per square
with a !;tandard deviation of 10.4.

The average interply weight of the 33 or-

ganic felt specimens, which were prepared

with Type III asphalt, wa!; 29 pounds per

square ~'ith a !;tandard deviation of 9.
..1.
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Test Felt Test Application Asphalt Tensile p~ MockIM of
number type temp method type (~nds per Inch) elongation elasticity

1 organic 4OOF handmop III 201.7 1.71 0.5898
2 organic 4OOF hand mop III 208.7 1.37 0.7617
6 organic 4OOF machine III 170.5 1.28 O.~
8 organic 450F hand mop III 223.0 1.54 0.7240
5 organic 450F machine III 191.8 0.84 1.1417

13 organic SOOF hand mop III 222.7 1.53 0.7278
10 organic 5OOF machine III 211.6 1.46 0.7243
3 glass 4OOF handmop III 291.5 2.15 0.6779
4 glass 4OOF machine III 351.5 2.59 O.~

14 glass 4OOF machine III 332.5 2.59 0.6786
9 glass 45OF handmop III 322.0 2.31 0.~70
7 glass 45OF machine III 349.7 2.62 0.~4

12 glass 5OOF hand mop III 313.5 2.91 0.5378
11 glass SOOF machine III 353.2 2.86 0.6175
21 glass 4OOF hand mop II 341.0 2.46 0.6931
18 glass 4OOF machine II 325.8 2.62 0.6217
17 glass 450F handmop II 337.8 2.32 O.~
20 glass 450F machine II 345.7 2.57 0.6726
16 glass SOOF handmop II 338.0 2.49 0.6787
15 glass SOOF machine II 358.2 2.19 0.8178

OverAll, the hand-mopped specimens
showed a lower average interply weight,
but a more uniform application, than the
mechanically spread samples. The hand-
mopped samples averaged 22 pounds per
square with a standard deviation of 4.4.
The mechanically spread samples averaged
35 pounds per square with a standard devi-
ation of 9.

The breaking loads and elongation rates
of the samples cooled to 0 F were also
me'ciSured. The average organic felt break-
ing load was 205 pounds per inch and the
average elongation was about 1.4 percent,
while the average glass felt breaking load
was 335 pounds per inch with an elonga-
tion of 2.5 percent. In general, the
researchers found that the higher applica-
tion temperatures produced the higher
breaking loads. For the Type III samples,
hand mopping seemed to produce speci-
mens with higher breaking loads than
mechanically spread samples. For TYJX" II
samples. the method of application made
little difference.

When the researchers tested 36 samplcs
for interply voids, they found void areas
measuring from a few square inches to as
high as 18 percent of the total interply area.
The membranes prcpared with glass felts
and Type II asphalt consistently showed
the fewest number of voi.d areas. No other
correlations were apparent. The tempera-
ture of the asphalt at application or the type
of felt used with Type m asphalt made no
difference in the number of void areas ob-
served in the test samples. The researchers
did fmd, however, that void areas of speci-
mens taken from the same test run would
sometimes vary widely.

Now that the reasearchers have gathered
data under quasi-laboratory conditions,
they are ready to conduct a second round
of tests in the field. This is being planned
to study the effects of temperature and vis-
cosity on an actual asphalt application.
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